The practical realisation of aberration correction enabled low-voltage and high-resolution transmission electron microscopy which is relevant for structural, chemical and electronic analysis of such electron radiation-sensitive materials, which are suffering predominantly on displacements of atoms by elastic binary collisions between the beam electrons and the sample atoms, the so called knock-on damage. One main aim of the SALVE (sub angstrom low-voltage electron microscopy) project [1] is to explore the possibilities of high-resolution imaging of the pristine structure of a biological object and of those present and future materials, which are of low dimensionality or/and bridging the former frontier between materials and life sciences using a 20-80kV-optimised FEI microscope platform with spherical and chromatic aberration correction. In the first part of the talk we will briefly outline the current state of the SALVE microscope and show theoretical predictions for phase contrast imaging using our corrector with positive and slightly tunable fifth-order spherical aberration (C5), which is beneficial for high phase contrast if combined with a suitable small negative spherical aberration of third order (C3) and positive defocus (C1) as then the linear and non-linear contrast contributions often simply add up.
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In the second part of the talk we report on structural properties of low-dimensional materials obtained at 80kV acceleration voltage. In particular we investigate basic crystallographic defects such as zerodimensional defect [2, 3] , one-dimensional defect [3, 4] , extended defects [3] and determine -via density functional theory calculations -their properties. We briefly present our numerical post-processing method for removing the effect of anti-symmetric residual aberrations in high-resolution transmission electron microscopy (HRTEM) images of weakly scattering 2D-objects [5] .We show moreover that now even the atomic structure of an amorphous phase can be unravelled in direct space just from the analysis of high-resolution TEM images [6, 7] . We demonstrate that multiple channels of damage production have to be identified as not only knock-on damage plays an important role but also damage via excitations of the electronic system of the sample, i.e., ionization or radiolysis, chemical etching by radicals produced from impurities on the sample surfaces, and heating via deposition of energy from the electron beam can be responsible if the atomic structure of a sample is degraded. As results need to be confirmed by image calculation, for high-resolution TEM images, the contribution of inelastic scattering must be taken into consideration [8] . For energy-filtered images of low-Z materials at low voltages, the contributions of elastic and inelastic scattering to the image intensity cannot be separated from each other because the inelastic scattering amplitudes are influenced by elastic scattering, and vice versa [9] . All the damage channels can be suppressed by simply limiting the total electron doses on the samples. On the other hand, limited electron doses result, however, inevitably to worse signal to noise ratios, which imposes a lower bound on the electron dose with which the features of interest in the studied sample can still be discerned. Here we show an quantitative approach for estimating the visibility of objects in TEM images with limited doses [10] , to sandwich beam-sensitive objects in-between two graphene layers [11, 12] , and how to get graphene clean [13] . We demonstrate that lowering the energy of the electrons down to 20kV prevents various metal clusters and molecule inside CNTs from electronbeam-stimulated damage [14] . The exchange of the isotopes of the molecules (deuterium instead of hydrogen) is another strategy that enhances the stability against knock-on collisions independent on the voltage [15] . We discuss in more detail the discovery of new structures such as 2D square ice [16] and crystalline AuC [17] .
In the third part we show 40kV EELS experiments for two-dimensional materials with exceptionally low background noise and explore the nature of electronic excitations by inspecting the low losses in the 0 -20 eV range. In fact, information can be obtained, under controlled illumination conditions and sample orientation, to the onset of optical transitions. In addition to the energy of electronic excitations, information on the momentum transfer can be obtained in dependence of the crystallographic direction. We determine the dispersion behaviour for π and π+σ plasmons in free-standing single-layer graphene and multilayers as benchmark experiments [18] confirming earlier calculations.
